MHMHHUCTEPCTBO MPOCBEIEHUSA POCCUMCKOM ®EJIEPAIIUA
MHUHUCTEPCTBO OBPA30OBAHMSA U MOJIOJAEKHOM NOJIUTUKH
CBEP/UIOBCKOM OBJIACTH
VIIPABJIEHUE OBPASOBAHUS AJIMUHHUCTPAITNN
BEPXHECAJIITUHCKOI'O TOPOJICKOI'O OKPYT' A

[Ixona Ne 2
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBoautens IIMO 3amectuTens Aupekropa no YBP JMpeKTOp MIKOJIbI
NBanosa O.C. boponnna M.B. Kannenko P.®.
ITpuka3 Ne 204 ot 30.08.2023 r.
PABOYASA ITPOTPAMMA

®du3uka (0a30BbIi YPOBEHbD)

U1 oOyJaromuxcs 7 - 9 kimaccon

r. Bepxusas Canmga



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHOM MPOTPaMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuétom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (U3MKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB OOYyYarolIuXcs, CTpeMsIluxcs K Oosee TriayOoKomy
OCBOCHUIO (U3MYECKUX 3HAHUM, W Ha (HOPMUPOBAHHUE E€CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme 1o (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUIAHUPYEMbBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W €CTECTBEHHO-HAYYHBIX y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogam o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJICPXKAHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4e€OHOMY MPEIMETY.

duznka SBISETCS  CHUCTEMOOOpAa3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTPOHOMHEH | (PU3HYECKOMN
reorpadgueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDpA,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7a4d (puU3MUEecKOro oOpa3oBaHHS B CTPYKType OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
WHTEpEca K HayKe y 00yJaromuxcs.

N3yuenune Qusukn Ha yYroyOJIEHHOM ypOBHE TPE/IONIaraeT YBEPEHHOE
BIIQJICHUE CIEeAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIIUMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MOHMUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS,

UHTEPIPETUPOBATh JIaHHBbIE M HCIIOJIb30BaTh HAay4YHbIE JOKA3aTEJIbCTBA IS
MOJTyYEHHUS BBIBOJIOB.

lenn wu3ydeHuss ¢GU3MKK HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanust ydyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTenbHbIX oOpranu3anusix Poccuiickoit @Deaepaiuu, peann3yroUUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccuiickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [TIK-4BH).

Henu u3zydyeHust GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEeca W CTPEMJICHHS OOydYaloIUXCs K HAyYHOMY H3yUEHUIO
MIPUPOJIBI, PA3BUTUE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUI O HAYYHOM METOJE TMO3HAHHA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

dopMupoBaHuE YMEHUH TPUMEHATh (UIHYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl OOBSICHEHHS OKPYKAIOIIUX SBICHUI;

dopMupoBaHue TNpEACTaBICHUN O ponu (U3UKU [ Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BuTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3HMKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYSHHUIO B 3TOM HarpaBJICHNUH,

GopMupoBaHUE TOTOBHOCTH K JallbHEHIIEeMy W3y4eHHIO (QU3UKA Ha
yriIyOJIEHHOM YypOBHE B paMKaX COOTBETCTBYIOUIMX MNpoduiield oO0ydeHus Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHuUs.

JlocTI)KeHHe 3TUX Liefied mporpaMMbl IO (U3MKE HAa YPOBHE OCHOBHOT'O
o0miero o6pa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIIEAYIOIUX 3a/1ay:

nproOpeTeHne 3HaHUN O JUCKPETHOM CTPOEHHHU BEIIECTBA, MEXaHUYECKUX,
TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHS Ha
OCHOBE M3yYEHHBIX PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUS PACUETHBIX U KaUeCTBEHHBIX 3a7a4, TPEOYIOINX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENEH, BKIOYas TBOPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJaTh SBICHUS U HU3MEPATH
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bl U MpejiaraTh SKCIEpUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOJIUTH OMBITHI, IKCIEPUMEHTAIbHbIC
MCCJIEIOBAHMS, aHATTU3UPOBATH IMOTYUYCHHbIE JAHHbIE U JIEJIaTh BBIBOJIBL;

OCBOCHHE NPUEMOB paboThl ¢ WHMOpMaIKel (U3NIECKOTo COJep KaHMS,
BKJItOUYasi UH()OPMALIMIO O COBPEMEHHBIX JOCTIKEHUSIX QU3UKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO CcO cepamu MpodhecCHOHATBbHOM eATeIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
obmrero o6pazoBanust otTBoauTcs 340 uvacoB: B 7 knacce — 102 yaca (3 uvaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaenro), B 9 kimacce — 136 ygacos (4
yaca B HEJICIIIO0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOILIETr0 MUpPA.

dusnka — Hayka O mnpupoje. SBieHUss TPUPOILI (PIEMEHTHI COAEPIKaHUS,
BKJTIOYAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKHE,
TEIUIOBBIE, JICKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbl. PasmepHocTh. EnuMHUILIBI (U3MYECKUX BETUYMH.
N3mepenune Qusnueckux BenuuuH. OTanonbl. Dusnueckue mnpubopsl. Ilena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUMEeM. MexayHapoaHas cuctemMa eauHull. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAYKH M3y4aloT TMPHUPOIY.
EcrecTBeHHO-HayuHBI METOJ TO3HAHUS: HAOIIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOroaeMoro siBiaeHus. Onucanue Gu3nuecKkux sIBJICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

MexaHuyeckue, TEIUIOBBIE, JJICKTPUUYECKHE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUSI.

Oduznyeckue NpuOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeICHUS IIKAJIbl U3MEPUTETHLHOTO MpUOopa.

N3mepenne pacCTOSTHUM.

N3mepenue miomanu u 00bEMa. MeTo 1 ajgeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wuccaenoOBaHUS IO MPOBEPKE THUIOTE3bl: NAIBHOCTH IOJETA
IapuKa, myrneHHOr0 TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIBIIE BRICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenne 4actui] BeniecTBa. CBs3b CKOPOCTU JIBUKEHUS YACTHI[ C
temrieparypoil. bpoyHoBckoe nBmxenue. duddysus. BzaumopeiicTBue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctamindeckux) Tena. B3auMOCBsi3b MEXIy CBOMCTBaAaMHU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaGmonenue siBneHuit, 0OBACHIIONUXCS MPUTSHKEHUEM WM OTTAJIKMBAaHUEM
YaCTHUIl BELIECTBA.

Jlabopamopnuie padomut u onvimol.

OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UcToyib30BaHueM (GoTorpaduii).

OnbIThI 0 HAOIOICHUIO TEIIJIOBOTO PACHTUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.

Paznen 3. /IBu:keHHe U B3aUMOIECTBHE TeJl.

Mexannyeckoe nBuwxeHue. Ilyte u mnepememienue. PaBHOMepHOe U
HepaBHOMepHOe JaBukeHue. CBOOOJHOE TajeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nBrokeHus Ttes. CxopocTth. CpenHsis CKOPOCTb NMPU HEPABHOMEPHOM JBHXKEHUH.
Pacuér nmyTu v BpeMeHU JABUKEHUS.

I'paduku 3aBucuMoOcCTel BEIMYMH, OMNMHUCHIBAOIIMX JBMXeHUe. OOime
MOHATUS 00 OTHOCUTEIBLHOCTH JBMKEHUSA. CIOXKEHHE CKOpPOCTEH I Ted,
JOBUKYIIUXCS TTApaJIEIbHO.

SBneHne wHepuuu. 3aKOH WHepuUuH. B3anmoneicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HHEPTHOCTH Teja B
NOCTYNaTeNbHOM JBH>KeHUHW. IlnoTHocTh BemiectBa. CBA3b IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKyJ1l B enuHuie oObéMa BemiectBa. (CMecH U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuita Kak XapakTepucTuka B3aumonaeicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenure cuibl C MOMOIIBIO JUHAMOMETPA. SIBJICHHE TATOTCHUA U CHUJIA
TsokecTd. Cuiia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJICHHBIX MO OJAHOM mpsimMoil. PaBHonelcTBytomas cui. Cuia TpeHws.
TpeHue CKONIBXKEHUSI M TPEHUE MOKOs, BA3KOE TpeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Jemoncmpauuu.

HabGmronenre MexaHU4eCKOro JBMKEHUS TeTa.

N3mepenue ckopocTu MPSMOJIUHEUHOTO IBUKEHUS.

HaGnronenvie siBieHUsT WHEPIIHH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHue Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue Cuil, HallPaBJICHHbBIX IO OJTHON MPAMO.

Jlabopamopnwie padbomot u onvimol.



OnpeneneHue CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapuKa B >KUIAKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOUIIS U TaK J1ajiee).

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU IIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsbkeHus (aedopmarun)
MPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

OMNBbITEL, JEMOHCTPUPYIOUINE 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOITUXCS TOBEPXHOCTEH.

Paspnen 4. /laBinenue TBEPABIX TeJl, dKMIAKOCTE M ra3oB.

Hasnenue. Cuna gaBienus. CnocoObl yMEHBIICHUS U YBETUUYCHUS JaBICHUS.
JlaBnenue ra3za. 3aBUCUMOCTH JaBJEHHUsI Tra3a OT O00BEMa W TeMIIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TeJIAMHM, KUAKOCTAMH U razamu. 3akoH [lackars.
[THeBMaTHUECKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKHJAKOCTH  OT  TJIYOWMHBI  TOTPY>KCHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBinueckue
MexXaHu3MbI. Vcnosib30BaHHEe BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CcTpoCcTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHBI CylecTBOBaHUS
BO3QymHON 00osouku 3emin. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EpHOTO 1aBlIeHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[TpubGops! 115 U3MepeHus: aTMOC(EPHOTO TaBJICHHUS.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cwia. 3akoH Apxumena. Y ciioBUe BO3HUKHOBEHHUS BHITATKHBAIOIICH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHuUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

['mnpasanyueckuit mpecc.

[IposBienue nericTBrst aTMOC(HEPHOTO JABICHHS.

Cudon.

3aBUCUMOCTh BBITAIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON B JKUIKOCTH
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: MJIaBAHUE WJIU MOTPYKEHHE TeNl B 3aBUCHUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTH TeJa.

Onpenenenue BBITAUIKMBAIOLIEH CHIIBI, IEUCTBYIOLIEH Ha TEJIO, MOIPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTHM BBITAIKHABAIOIICH CWJIBI, JEUCTBYIOLIEU Ha TEIO B
KUJKOCTU, OT MACChI TeJA.

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTHb  BBITAIKMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA NOTPYKEHHON B KHUJIKOCTh YaCTH
T€Ja U OT IUNIOTHOCTH KUAKOCTH.

KoHcTpynpoBaHnue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTb. DHEprusi.

Mexanudeckasi padboTa JUisl CUJI, HAPABJIEHHBIX BIOJb JUHUN IEPEMEILICHHUS.
MomHOCTS.

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHu3M. MoMeHT cuiibl. PaBHOBecue pbryara. IIpasumio
MoMmeHTOB. [IpumeHeHue mnpaBWia paBHOBeCHs pblyara K OJ0Ky. «30I50TO€
npasBmiio» mexanuku. KIIJl npocteix MmexanusmoB. [IpocTbie MexaHU3MBbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dSHeprus. KunHeTtMueckas U IIOTEHLMAIbHAs DHEPIUs.
[IpeBpalieHne 0JTHOrO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXpPaHEHHUS
Y [IPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprmMepsl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne yCcioBU paBHOBECHS phlyara.

Namepenne KIIJ[ HaKITOHHON MIIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTU MPU HNOIBEME IPY30B MPHU MOMOILH
MOABUXKHOTO OJIOKA.

N3ydenne 3akoHa COXpaHEHHS] MEXAaHUYECKON SHEPTUH.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB W MOJIeKyd. ONBITHI, MNOATBEPKAAIOIINAEC
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKON TEOPHUH.



Mopenu TBEPIOro, >KHMIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucraminueckue u amopdusie Tena. I'pageH — HOBBI MaTepuan A HOBBIX
TeXHOJIOTUN. TEeXHOJIOTUM TMONYyYEHHUs] HUCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, KUAKOCTEU U TBEPABIX TEJ HA OCHOBE IOJIOKEHUU MOJIEKYJISIPHO-
KMHETUYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSKEHHE, CMAaYMBAHUE, KAIIWLISPHbBIC
sABJICHUS. TEIIOBOE pACHIMPEHHUE U CKATHE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BéMa, TeMnepaTypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KHWHETHYECKON HHEpruei
TEIUIOBOT'O JBMXKEHUS YacTHUll. TeMIeparypHbI€ IKaJbI.

Buytpennsii  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TerIonepeaayda " COBEpIICHUE paboTHI. Bune TEIUIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyuYeHUE. Buasl Temionepenayn B NpUPOJE U
TexHuke. HeoOpaTuMoCTh TETIOBBIX MTPOIIECCOB.

KonnuecTtBo TemoTel. YenbHas TEIUIOEMKOCTh BeIllecTBa. TeruiooOMeH H
TEIUIoBOE paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHnue tersioBoro OanaHca.

[InaBneHue u OTBEpACBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapoo6pa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. VY aenpHas
TEIjoTa  TapooOpa3oBaHWsA.  3aBUCUMOCTh  TEMIEpaTypbl  KUIEHHUS  OT
atMocepHoro paBieHus. HachbllleHHBIH W HEHACHINIEHHBIA Tap. BraxkHoCTh
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIOTa CTOPAHUS.

[Tpunnumner padotel TerioBeix apurareneit. KIIJ[ TemmoBoro aBurarters.
TennoBele OBUratend W 3allATa OKPYXKarIIed cpeapl. TemnoBble HOTEPH B
TEIJIOCETSX.

3aKOH COXpaHEHHUsI U MPEBPAILCHUS SHEPrUM B MEXaHMUYECKHUX M TEIIOBBIX
npoieccax.

Jemoncmpayuu.

Hab6mronenre OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

HaGmronenne sBiICHUI TOBEPXHOCTHOTO HATSKEHHUS, CMadUBaHUS U
KalWJUISIPHBIX SIBJICHUN.

HaGmroenne TemioBoro pacumupeHus Tel.

W3meHenne naBiieHHWs ra3a MPU W3MEHEHHH O00bEMa W HArpEeBaHWUU WIIH
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Teronepenayn.

OxutaxkieHre Ipyu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIIHUMU CUJIaAMHU.

CpaBHEHME TEIUTOEMKOCTEN Pa3JINYHBIX BEUIECTB.



HaGmonenue kunenus.

HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJICHHH.

Mopenu TennoBbIX JBUTATEIEH.

Jlabopamophule padbomot u onvimot.

OMBITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHUS.

OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3Mmepenne TteMnepaTypbl MpU TOMOIIM JKHUAKOCTHOIO TEPMOMETpa U
JNaTYrKa TEMIEPATYPHI.

OnbITel 1O HAONIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, XKUIKOCTEH U
TBEPIBIX TEJI.

OmnpeneneHue qaBieHUs BO3yXa B OasIOHE HITIPHUIIA.

UccnenoBanne 3aBUCMMOCTU JaBJICHUST BO3JyXa OT €ro oo0béMa u
TEMIIEPATYyPHI.

[IpoBepka rumnoTe3bl JTUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUIECKON TPYyOKE OT TeMIIepaTyphl.

HaGmionenne w3MeHEHUsT BHYTPEHHEW OJHEpPruM Tella B  pe3yJbTare
TEIJIoTiepe1au U pabOThl BHEIITHUX CHIIL.

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUM XOJIOAHOM U
ropsiueu BOIBI.

Onpenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJION MPH TEIIOOOMEHE
C HAarpeThIM METAJUNINYECKUM LUIUHIPOM.

Ornpenenenne MOITHOCTH TETUIOBBIX MOTEPSH (3akoH HproTOHA-PrxMaHna).

Ornpenenenue yneabHONU TEIUNIOEMKOCTH BEILIECTBA.

NccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneabHOW TEIUIOTHI MUIABICHUS JIbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba ponxa »nexkTpuueckux 3apsaoB. B3aumopneiricTBue
3apsKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnodsa. IlpuHnun
CYNEpHO3ULUHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOJHMKH, JHUPIEKTPUKKA U TOJYIPOBOJHHKU. 3aKOH
COXpPaHEHHUsI ANEKTPUUECKOrO 3apsaa.

DONEeKTPUUECKU TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
NcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUI TOK B METAJJIAX, )KUAKOCTSAX U ra3ax.

Quektpuyeckas 1enb. Cuna Toka. IJIEKTPUUYECKOE HANPSKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIEHUE MPOBOJHUKA. Y AEITBHOE



CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1t yuactka nenu. [locnemoBartensHoe U
MapajiyieIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B 1€ MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacd€r mpocThIX AIEKTPHUUECKHX
uenen. HenmnHenHbIe 3J1EMEHTBI.

PaGota u MOIIHOCTH SJEKTPUUECKOro Toka. 3akoH Jxoyns-JIenna.
DNeKTpUuvecKue enu U NOTPeOUTENH IEKTpUIecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHble  MarHuThl.  B3auMonencTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUe JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe mosie  3JeKTpuueckoro Toka. OnbelT  Amnepa.
[IpruMeHeHne SIEKTPOMArHUTOB B TEXHUKE. JleliCTBME MAarHWTHOrO TOJdsl Ha
npoBOAHUK ¢ TokoM. Cuna Amnepa u  omnpeaeieHue €€ HalpaBJICHUS.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3JIJIEKTPOJBUTATEIEH B
TEXHUYECKHUX YCT-POMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajes. SBneHue 3aeKTpoMarHuTHON uHAyKiuu. [Ipasuno Jlenua.
DIIEeKTpOreHeparTop. Crioco0mI MOJTyYEHUSI AIEKTPUYECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HMCTOYHHUKAX SHEPTUU. DKOJIOTUYCCKUE
POOJIEMBI PHEPTETUKHU. TOTIITMBHBIE AJIEMEHTHI U JICKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJI.

YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpPaHEHHUS AIEKTPUUECKUX 3apsII0B.

MopaenupoBaHie CHIOBBIX JIMHUM 3JEKTPUYECKOTO TOJII C MOMOIIBIO
OYMa)KHBIX CYJITAHOB.

[IpoBOOHUKH M TUAIEKTPUKH.

HcTouHnky NOCTOSTHHOTO TOKA.

JIecTBUA 3IIEKTPUUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue Cuitbl TOKa aMIepMeTpoM.

N3Mepenne 31eKTpUIeCKOro HANPSIKEHNUST BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHUM.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ECICHHUS MTOI0COB MarHuTa.

MoenupoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT OpcTena.

MarsuTtHoe 1oJie TOKa. DJICKTPOMAarHuT.



JlercTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DJIIEKTPOJABUraTeNb MOCTOSHHOTO TOKA.

Omnerter @apages.

DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnpiTel 1O HAOJIONCHUIO DSJIEKTPU3ALMHU TeJl MPU CONPUKOCHOBEHHH H
MHIYKLUEH.

HccnenoBanne OEUCTBUA  JIEKTPUYECKOTO IO Ha IPOBOAHUKUA U
TUDJIEKTPUKH.

COopka 1 ucTbITaHUE AIIEKTPUUECKON LU MOCTOSIHHOIO TOKA.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIET0 YEpe3 PE3UCTOP, OT
HaIIPSKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PEZUCTOPA.

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTb JJIEKTPUUECKOTO CONPOTHUBIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[A1 MONEPEYHOrO0 CEYEHUS U MaTepHaa.

Ornpenenenue ynelbHOro CONPOTUBIICHUS ITPOBOIHHKA.

[IpoBepka mpaBHJIa CJOXKEHHMS HANpPSDKEHUHW TPU  IOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CUJIbl TOKAa MpPH NApPaLUICIbHOM COEAWHEHUHU
PE3UCTOPOB.

Onpenenenue I/{C 1 BHYTpEHHETO CONPOTHUBIICHUSI UCTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BrinoJHEHUs 3aKoHa OMa [1J1s1 TTOJTHOM LIETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMIIbI
HaKJIMBaHUS WIW MOJTYIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIACIISIEMOI HA PE3UCTOPE.

Onpenenenue KIIJ narpesatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS IOCTOSIHHBIX MATHUTOB.

N3ydeHre MAarHUTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPHU UX OOBEIUHEHUH U
pa3elICHNM.

HccnenoBanne AeUCTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMNBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM M MarHuTa OT CHWJIbl U HampaBlICHUSI TOKAa B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3ydenne neicTBrsl MArHUTHOTO TOJISI HA MIPOBOJTHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBuraTebHOM yCTAaHOBKH.

OneITbl 1O  HCCHEAOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW MHIAYKLMUU:
WCCJIEIOBAHUE U3MEHCHUHW 3HAYEHHS U HAPABJICHUS MHAYKIMOHHOTO TOKA.



9 KJIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JBmxkeHHe. MartepuanbHas Touka. CrnocoObl OMUCAHUS
MEXaHUYECKOTO JBIKECHUS: TaOMMYHBINA, rpaduueckuil, anHanutuyeckud. Cucrema
oTc4yé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHbIe BEIMUMHBI, ONEPALIMU C BEKTOpaMU, IPOECKIIMKU BeKTOpa. Paamyc-
BEKTOP MAaTEpUAIBHOM TOYKH, MEPEMEIICHUE Ha IJIOCKOCTH. PaBHOMEpHOE
NpsSIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TPSMOJHUHEHHOE JIBUKCHUE.
Cpennsis 1 MTHOBEHHas CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJHUHEWHOE JBUXKEHHUE. YCKOPEHUE
cBoOOoHOTO maaeHus. OnbITh ["anumnes.

I'paduueckas uHTEpHpeTalvs YCKOPEHHS, CKOPOCTH, MPOUJAEHHOTO MYyTH U
nepeMeNIeHUst AJ1sl IPSIMOJIMHENHOTO ABUKECHUS.

JIBi>xkeHue Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBuKeHue 1o OKpYyKHOCTHU. JIMHEHAst CKOPOCTh, YIioBas CKOPOCTh, IIEPHUO]T
¥ 4acToTa OOpaIlleHHs NMPYU PaBHOMEPHOM JIBUKEHUHU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHE TIPU JIBUKEHHUH IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOMIAs CUIIA.

[Tepsbiii 3akoH Hbtotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMI Cynepno3uLu CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEeHMsI IOKOS, Ipyrue Buabl TpeHus. Koadduument tpenus.

JIBUKEeHUE TeJ O OKPYKHOCTH MO JEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnum um nogbpéMmHas cuna Kpbuia. COBpEMEHHBIE JIETaTElIbHBIC
amraparsl, CyJa Ha TOABOAHBIX KpBUIbSAX, AaHTUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHE TT0e3/1a Ha MarHUTHOM MOJTYIIIKE.

Cuia TSKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BHIKEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO IIeHTpa (B ToM uucie 1aHeT Bokpyr Connna). Ilepsas
KOCMHUYECKasi CKOPOCTb. HeBecOMOCTh 1 meperpys3ku.

PaBHOBecue matepuaibHOW TOYKU. AOCOIIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. M3menenme wumnynesca. Mmmynec cunel. Yopyroe wu
HEYIpyroe B3aUMOJACHCTBUE. 3aKOHbI HM3MEHEHUS U COXPAHEHUS HWMITYJIbCA.
PeaktrBHOE IBHXKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
Ttperusi. CBsi3b dHEpruu U padboThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas s3Heprus c:xaToi npyxuHbl. Knunetnueckas
sHeprud. TeopeMa O KMHETUYECKOW JHEPrUMU. 3aKOH W3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUH.



Jemoncmpayuu.

HaGmioneHne MexaHW4YecKoro JBHXKEHHSI Tella OTHOCUTEIbHO pa3HbIX Tell
OTCYETA.

CpaBHeHue myTed M TPACKTOPUM JIBMXKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U YCKOPEHUSI PSIMOJIMHEITHOTO JIBUXKEHMUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HaGmroneHnne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBIKCHHH OTHOCHUTEIIHHO
KaOuHeTa QU3HKH.

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MajJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIBLHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT €r0 MacChl U JACHCTBYIONICH HA HETO CHUIIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.

N3meneHnue Beca Teaa Mpu yCKOPESHHOM JBUKCHHH.

[Tepenaya ummynbsca mpu B3auMOJAEHCTBUH TE.

[IpeobpazoBaHus SJHEPTUU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMITyJIbca MpU a0COIIOTHO HEYIIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMIyJbca Py YIPyroM B3anMOJIEUCTBUU.

HaGnronenre peakTUBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu Mnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipy ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KonctpyupoBanue TtpakTa il pa3roHa M JAJIbHEHIIEr0 PaBHOMEPHOTO
JBUKECHUS IIAPUKA WU TEJIEKKU.

Onpenenenue CpenHe CKOPOCTH CKOJIBKEHUs Opycka WM JIBUKEHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

Onpenenenue yYCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBUIKEHHH I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBW)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka runoTessl: €ciu MNpyu PAaBHOYCKOPEHHOM ABUKEHHUH 0€3 HauyallbHOU
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHUCEN, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue nBMKEHUS Tejaa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH CHJIbl  TPEHHUSI CKOJBXEHUS OT  CHJIbI
HOPMAaJILHOTO JAaBJICHUS.

Onpenenenue kKo3ppuureHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
CTeneHu JeopMaiu npy>KUHBbI.

Ornpenenenue pabOThl CUIIBI TPEHUS NIPU PAaBHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTAILHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YNPYrOCTH MpU  MOABEME TIpy3a ¢
WCIIOIb30BaHUEM HETIOJIBHYKHOTO U TIOJIBUKHOTO OJIOKOB.

Pasznen 9. Mexanun4yeckue Koj1e0aHUs U BOJIHBI.

Konebarenshoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TTepro,
4yacToTa, aMmIuIMTyda. lapmMoHuueckue KoneOaHus. 3aTyxarolue KojeOaHusl.
Brinyxnensbie konebanus. PezonaHnc.

Marematndyeckuii U TNPY>XKUHHBIA MasATHUKU. lIpeBpaiienue sHepruu npu
KoJIe0aTeIbHOM JBUKCHUH.

Mexannueckue BOJHBL. [IpogonbHble M moOnepeuHble BOJHBI. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHius u qudpaxius. J[1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJle, CEICMUYECKUE BOTHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. | pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMubpasByk u ynbTpa3Byk. McmonszoBanue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne koneGaHuii Ten TMOA JNEWCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGmronenre BRIHYXICHHBIX KOJIEOAHHM U pe30HaHCA.

PacnpocTpaneHnne npogoJibHBIX U MONEPEYHBIX BOJH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUM pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

Onpenenenue 4acTOTHI U MEpUOa KoJeOaHUl MaTEMAaTUYECKOTO MasTHHKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCMMOCTH NEPUOJIA KONEOAHUN rpy3a HA HUTU OT JJIMHBI
HUTHU.

HccnenoBanne 3aBUCMMOCTH TIEpHOa KoJeOaHU MPY>KUHHOTO MasiTHUKA OT
MAcCCHhI Tpy3a.

[IpoBepka HE3aBUCUMOCTH TMepuoaa KoyieOaHW Tpy3a, TMOABEIIEHHOTO K
JIEHTE, OT MacChl rpy3a.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOAHUI Py KUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus: CBOOOTHOTO TaICHUS.



Paszpnen 10. Di1eKTpOMarHMTHOE 10JIE U JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHbBL.  CBoOMCTBa
DIEKTPOMArHUTHbIX BOJIH. Illkama »IeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUIA COTOBOM CBsA3U. Panmonokanmsa. Kocmuueckas
CBSI3b.

OneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: uHTepPepeHLrs U TupaKius.

Jemoncmpayuu.

CBoiiCTBa PJIEKTPOMArHUTHBIX BOJIH.

WNnTtepdepenuus u nudpakius cBera.

Jlabopamopnuie padbomot u onvimot.

N3yyenue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOIOIEHUIO UHTEpPepeHInn U Tudpakiuy CBETa.

Paszpnen 11. CBeToBbBIC IBICHUA.

JlyueBass Mozenb CBETa M TE€OMETpUYECKas ONTUKa. VICTOYHMKHM CBeTa.
[IpsmMonuHeliHOoe pacnpocTpaHeHue cBeta. 3armeHus ConHua u o JIyHbL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus csera. llocTpoenmue
n300pakeHni, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBerta.
Hcnonp30BaHue MOJHOTO OTPAKEHUS B ONTUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nydern B nauH3e. Dopmyna TOHKOM JuH3BL [locTpoeHue
n3o0pakeHuid, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTHYecKkas CcHUCTeMa
dotoamnmapaTa, MUKpOCKONa H Teieckomna. [Ja3, kak onTudeckas cucTema.
brn3opyKocTh U 1aIBHO30PKOCT.

Paznoxenue Oemoro cBera B cmektp. Onwitel Hetotona. Crnoxkenue
CIEKTpaJIbHBIX IIBETOB. J(Hcnepcus ceera.

Hemoncmpauuu.

[IpsAmMonHEHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUN B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop nydelt B coOuparolieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pakeHHUI C TOMOILBIO JIUH3.

[Tpunuun neictBus goTtoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonyyenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophule padomot u onvimot.

HccnenoBanne 3aBUCHUMOCTH YIVIA OTpPaKeHUS CBETOBOIO Jyda OT yIJa
naJICHuUs.

N3yuenue cBOMCTB N300pa’keHuUs B IJIOCKOM 3epKalie.

HccnenoBanne 3aBUCHMOCTH yTila MPEIOMIIEHUS OT yTria MaJeHUsI CBETOBOTO
Jy4ya Ha TPaHULIE «BO3IYyX—CTEKIIOM.

[Tonyyenune n3o0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOrO PACCTOSIHUSA M ONTHYECKOW CHIIBI COOMparoliei
JIUH3BI.

OnbITHI IO Pa3NOKEHHUIO OEJIOr0 CBETA B CIIEKT.

OnbITEI IO BOCHPHUATHIO IIBETA MPEIMETOB MpPU HUX HAOIIOJACHUU Yepes
I[BETOBBIC (DHIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHas Mojenb atoma. Moaens aroma bopa.
Hcnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHHe aTOMHOTO
anpa. HykmonHas wmopens artomHoro snpa. HMzotombsl. PannoakTuBHBIE
npeBpamienus. [lepuon monypacnaga aTOMHBIX snaep. [elicTBue paanoakTUBHBIX
U3JIYYEHUH Ha KUBbIE OPTaHU3MBbI. 3alIUTa OT PAAUOAKTUBHOTO U3JIyYEHHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOT'O YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sifep. CBSI3b Macchl M 3HEPruu. Peakuwu cuHTE3a U
nenenus saep. Wcrounnku sHeprun CosiHIA W 3BE3A. SlnepHas »HEpreTHKa.
DKOJIOTUYECKHE TTPOOJIEMBI SIICPHON SHEPTETUKH.

Jemoncmpauuu.

CrexTpbl U31y4YEHHS U MOTIIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTtp Bojopoa.

HaGmonenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Perucrtpanus uznydeHust IpUPOIHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnuie padbomot u onvimol.

HaGmronenre CIuTONIHBIX ¥ THHEWYATHIX CIIEKTPOB U3TyUCHUS.

NccnenoBanne TPEeKOB: U3MEPEHHE SHEPIHMU YACTHUIBI 110 TOPMO3HOMY ITYTH
(mo dhoTorpadusm).

N3mepenne paanoakTUBHOTO (OHA.

IToBTOPHUTEILHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOTYTb TIPEIHA3HAYEH ISl CUCTEMATHU3aluN
u  0000mIeHUsT MPEIMETHOrO  COACPKAHUST U OMbITa  JESTEIbHOCTH,
MPUOOPETEHHOIO NPHU M3YYEHHHM BCEro Kypca (U3HKU YriyOJEHHOTO YpPOBHS, a
TaKXKe JJIs1 TOJTOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 9K3aMeHY M0 (pHU3HUKe.

B mporecce wu3yueHuss MAHHOTO MOJIYJSA PEATM3YIOTCS U TOIy4aroT
JanbHElIIee pa3BUTHE Yy4ueOHBIE JCHCTBHS, OOCCIIEUMBAIONINE JIOCTIKEHUE
OpPEeIMETHBIX M METalpeJIMETHBIX pe3ydbTaTOB o0O0y4deHus, (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: OOBSICHEHUE U OMHMCAHWE SBICHUI HA OCHOBE
npUMeHeHUsT (PU3UYEeCKUX 3HAHWHM, MCCIIEeNOBATENbCKUE NCUCTBUS (BBIIBHUIKCHHE
THIOTE3, MMOCTAHOBKA IIENIM M TUTAHWPOBAHHWE HWCCIICOBAHMS, aHAIN3 JAHHBIX H
MOJTy4YeHHE BHIBOJIOB).

[IpenmoutuTennbHON  (OPMOI  OCBOCHUS MOMYIS SIBISIETCS TPAKTHKYM,
nporpamma KOTOpOTO BKIIOUYAET:

peleHre 3a7ad, OTHOCSINMUXCS K pasIudHBIM pas3jienaM M TeMaM Kypca
(GU3MKH, B TOM YHCIIE 3a]1a4, MHTETPUPYIOIINX COJEpKaHUE PA3HBIX Pa3/IciioB;

BBITTOJIHEHHE JTAOOPATOPHBIX padOT M OMBITOB (BKJIFOYasi pabOTHI U OIBITHI U3
NepeyHel K paszzienamM Kypca) B YCIOBHUSIX CaMOCTOSITEIBHOTO TUIAHHPOBAHHS
NPOBEJICHUS UCCIICJIOBAHMUS, BBIOOpA U OOOCHOBAHMS METOJIa M3MEPEHUS BEINIHH,
cOOPKHU IKCTIEPUMEHTATILHON YCTAaHOBKH;

BBITMIOJTHEHUE MTPOOJIEMHBIX 33/IaHUN MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHus TO €CTECTBEHHO-HAyYHON TIpaMOTHOCTH), B TOM YHCIIe 3aJlaHUl C
MEXIPEIMETHBIM COJIEpKAHUEM;

paboTy HaJ rPYIIOBBIMU WIM UHIUBHIYATbHBIMH MPOEKTAMHU, CBI3AHHBIMU C
coliepkaHueM Kypca (pu3ukm.

N3yyeHue mMoBTOPUTETHLHO-0000IIAIONIET0 MOMYISI MOXKET 3aKaHYMBATHCS
IIPOBEJCHUEM JHArHOCTUYECKOW paboThl 3a Kypc (pU3UKH yriayOJIEHHOTO YpOBHS,
BKJTIOUAIOIIEH 3aJ]aHUsl PA3HOrO YPOBHS CIOXHOCTH. Pe3ynbTaThl BBITIOJHEHUS
JIMarHOCTUYECKONW pabOThl MOTYT MOKa3bIBaTh CTENIEHb TOTOBHOCTH O0YYaIOLIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 10 (U3MKe, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHON IPaMOTHOCTH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue (pu3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEMETHBIX B TPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe u3ydenus puznku Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs
y obOyuyatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
YaCTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOMU
bu3YecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJICHHH OOIIECTBEHHO 3HAUYUMBIX
U 3TUYECKHUX MPOOJieM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHUEM JTOCTHKEHUM
[1)76370 478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUUYECKUX NPUHIUIIOB B AEATEIBHOCTU
YYEHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCTIPUSATHE ICTETHUYECKUX KauyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4)uyennocmu HayYH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEWILEH COCTABIISIFOIICH
KYJbTYPBbL;

OpUEHTAIMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAay4YHOU JI00O3HATEIbHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbHO20 ONAZONOTIYHUA:

OCO3HAHHWE IIEHHOCTH Oe30macHoro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOpPOrax, C HJIEKTPUYECKUM M TEIJIOBBIM OOOpYJOBaHHEM B
JIOMAITHUX YCIIOBUAX;

c(hOpMUPOBAaHHOCTh HaBbIKa peQeKCuH, NpPU3HAHHE CBOEro IpaBa Ha
OIKOKY U TAKOTO e MpaBa y APyroro 4eioBeKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHE B pEUICHWU NPAKTUUYECKUX 3ahad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluy, ropojaa, Kpas) TEXHOJIOTUYECKOW M COLMAIbHOM
HaIpPaBJIEHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUYECKOMY U3yUCHHIO Mpodeccuit, CBSI3aHHBIX C (U3UKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM sl pelieHus 3a1ad B
o0JlacTU  OKpYyXarlolle cpeapbl, IUIAHUPOBAaHUS TIOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEN Cpe/ibl;

OCO3HAHHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM M MyTed uX
pelieHus;

e 8)aoanmavyuu K u3MEHAOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUU HCCIICIOBAHUN U
POEKTOB (PU3NUECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATeIbHOCTb;

noTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWKM, yMEHUH (HOPMyIHpPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTU
176370478

IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

CTPEMJIEHUE aHAJIM3UPOBATH U BBISBJISATH B3AUMOCBS3MU MIPUPO/IbI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHUEM (QU3UUECKUX 3HAHUM;

OILICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXaKOIIYI Cpeny,
BO3MOXKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OcBOEHHS mMporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEpPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(ssBeHU), KJ1IacCU(ULIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTU W NMPOTHUBOPEUUS B paccMaTpuUBaeMbIX (pakTax,
JAHHBIX U HAOJMIOEHUAX, OTHOCAIIMXCA K (DU3UUYECKUM SIBJICHUSIM;

BBISIBJISITh MPUYMHHO-CIEACTBEHHBIE CBA3M MpPU H3YYEeHUU (PHU3NUYECKUX
ABJICHUA M TPOLIECCOB, JI€NaTh BBIBOABI C HCIOJb30BAHUEM JI€IYKTUBHBIX U
MHIYKTUBHBIX  YMO3aK/IIOUEHHMH, BbIJBUraTh THUIOTE3bl O  B3aUMOCBS35X
(bU3UYECKUX BETUYNH;

CaMOCTOSATEIILHO BBIOMpATh CHOCOO pemnieHus ydeOHoU (u3nueckoi 3amaadu
(cpaBHEHHE HECKOJBKMX BAapUAaHTOB PEILIECHUS, BHIOOp Hambojee MOIXOISALIEro C
y4€TOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB).

Bba3oBble ucciienoBaTebcKkue 1eiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;

IPOBOAUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OINBIT, HECIOMKHBIN
(u3HUECKHI SKCIEPUMEHT, HEOOJIbILIOE HCClIeIOBaHNE (DU3UUYECKOTO SIBJICHUS;

OLICHMBATh Ha MMPUMEHUMOCTH U JJOCTOBEPHOCTb MH(OPMAIIUIO, TIOTYUYEHHYIO
B XOJI€ MCCJIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOATEILHO (POPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
POBEEHHOTO HAOJIOICHHUSI, OTIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATH BO3MOXKHOE JajibHEHIIIee pa3BUTHE (PU3UUECKHUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmei:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
oTOope MHPOpPMaAIIMK UITU JAHHBIX C YUETOM MpPEAJIOKEHHONU yueOHOH hru3ndeckoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HWH(MOpPMAIMU TO KPUTEPHUSIM, MPEAIOKECHHBIM
YUUTENEM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTENIBHO;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3aJadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOU TpaduKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHUA:

B XOJle OOCYXJIeHHs Y4yeOHOTrO Marepualia, pe3yiabTaTOB JabOpaTOPHBIX
paboT MW TPOEKTOB 3ajlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOHl TeMbl U
BBICKA3bIBaTh WJEHW, HAIICJICHHBIE HA PEHIEHHWE 33Jauyd W IOAJACpKaHue
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKICHUS C CYKICHUSMH APYTMX YYaCTHHKOB AUAJIOTa,
OOHapyXUBATh PA3TMUYUE U CXOJCTBO MO3UIUNL;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIEIOBaHMs, IPOEKTA);

MOHUMAaTh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOU
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOIeMBbI;

OPUHUMATH 1€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHW30BbIBATh JIEUCTBUS 110
e€ JOCTIKEHUIO: paclpelesaTh pPOJH, OOCYXAaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOMW paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras Kaye€CTBEHHOTO pe3yJibTara I0
CBOEMY HANpaBICHUI0 U KOOPAUMHUPYS CBOM JACHCTBUS C APYTMMH YJICHAMH
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIbHO C(POPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

Pery/isiTUBHBIE YHUBepPCcAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYaIUSAX, TPEOYIOITUX JIJIs
pereHus GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJAaX  NPHUHATHA  PEIICHUU
(MHIUBHUYaTbHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHSATHE PEIICHUN TPYIIIOoi);

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECKO 3amauu Wiu
IUIAaH HUCCIEAOBAHMS C YU4ETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHI;

JIeNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIUH U MPeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTMDXKEHMS)  PE3yJbTaTOB
JESTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCJI€ B XOJ BBITOJHEHUS
(Gu3MUECKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh CE0Sl Ha MECTO JPYTroro 4ejioBeKa B XOJA€ CIOpa WIH AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro.

NpU3HABATH CBOE MPaBO Ha OMIMOKY MpHW pemieHnn HU3NIECKUX 3a/1a4d WA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xon1y oOydeHnus ¢ 7 knacce nipeIMETHbIE PE3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUI:



MCII0JIb30BaTh MOHATHUS: (PU3NYECKUEe U XMMHUUYECKHUE SIBJICHUS, HAOII0ACHHE,
AKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, EAUHHULBI (U3HUYECKUX BEJIUYHH, AaToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPIOE, >KHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)XECHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MNPAMOJIMHENHOE),
TpPaeKTOpHs, paBHOJCUCTByIoIas cwi, aedopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTH, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuuath sBIeHUs (Auddy3us, TEIIoBOE [BUKEHHUE YACTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS,
B3aMMOJICHCTBHE TEJ, pABHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHON OChIO BpallleHMUS,
nepenaya JaBieHUs TBEPABIMU TellaMU, >KUJIKOCTIMU M ra3amu, aTMoc(pepHoe
JaBJeHUE; TUIaBaHKUE TeJl, IPEBPALEHUS MEXaHUYECKOIM YHEPTUH) 0 OMUCAHUIO UX
XapaKTepHbIX CBONCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIONIMX JJaHHOE
(dusnueckoe sSBICHUE;

pacno3HaBaTh  MPOSIBJICHHWE  W3YUYEHHBIX  (PU3WYECKUX  SIBIICHUWA B
OKpyXaroleM Mupe (B TOM uucie (U3MYECKHUe SIBJICHUS B MPUPOJE: MPUMEPHI
JBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKMBOW MpPUPOJIE, JCHCTBHE
CWJI TSDKECTH, TPEHHUsI, YIPYTrOCTH B MPUPOJEC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHuWEe phIO, phIUard B TeJ€ 4YelIOBeKa), MpH
ATOM TMEPEeBOJIUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICNATH CYIICCTBEHHBIC
CBOMCTBa (MpU3HAKK) (PU3HYECKUX SBIICHHUM;

OMKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN W (PU3MYECKUE SIBICHUS, HCIIOJb3Ys
¢dusznueckre BeNMUYMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CPEIHSsI CKOpPOCTb, CHJIa YNPYrOCTH, CHUJIa TSKECTH, BEC Tejia, CHUjla TpPEHHf,
JaBieHUe TBEPJOTO Tela, JABJICHHE CTOJIOA KUIAKOCTH, BBITAIKUBAIONIAS CHUJIA,
MexaHu4yecKas paboTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIBI, KO3 HUITUEHT
MOJIE3HOT'O IEUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAS YHEPTHUS ), TIPH
OMKMCAHWM TPABUIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
uxX OOO3HAaUeHUs ¥ EAUHUIBI (U3UYECKUX BEIUYMH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3UYECKYIO BEIHYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKkTepu3oBaTh CBOMICTBa Tes, (U3NYECKUE SABJIECHUS U IPOLECCHI,
UCIIONb3Ys MpaBuia CIOXKEHUS cuUil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, HpaBUJIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu, MNpH STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3aMUCHIBATh €T0 MaTEeMaTHYECKOe
BBIPAXKEHUE;

CTPOUTH MPOCTbIE (PU3NYECKHE MOJEIU pealbHBIX OOBEKTOB, MPOLECCOB U
ABJICHUW, BBIACNATH IPU ITOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MIPOIIECCOB, SABJICHUHN, MPUMEHSIThH (PU3NUECKUE MOJEIH ISl OObSICHEHUS
(pu3HUECKHX MPOLIECCOB U PElIeHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3NUYECKUE ABJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM UYHKCJIE TpeOyIolue YHCICHHOTO OLEHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU ITOM BHIOUpATh aJ€KBATHYIO
(u3MUECKyt0 MOJEIb, BBISBIATh NPUUYMHHO-CIEICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C ONoOpod Ha HU3YYEeHHBbIE CBOMICTBa
(duznueckux sBIEHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN;

pemiath pacuy€THble 3a1auM (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
¢u3uku, BeIOMpas aleKBaTHYIO (PU3MUYECKYIO MOJIENb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HopMyI, CBSA3BIBAIOIIMX (PU3UYECKHE BEJIIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pelIeHHe 3aJayM, BBISABIATH HEJOCTAIONIME WIM W30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJA pEIICHHUS 3aJlayd, UCIOJIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPOBOJUTH MAaTEMaTHUYECKHE MPEeoOpa3oBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAaYeHUs (PU3NYECKON BEIMYUHBI U
OTpEENATh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYECHHOW MpPH PEIICHUH
3a/1auu;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMpPU  TOMOIIH
¢uznueckux METOAOB, M Tpeljaratb OPUEHTHUPOBOYHBIA CIOCOO pelieHus, B
ONMMCAHUM  UCCJENIOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAIOI0KEHHE
(rumnoTesy), UHTEPIPETUPOBATH MOJIYUCHHBIN PE3YNIbTAT;

IPOBOAMUTH OIBITHI 10 HAOIIOICHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKUX
cBoicTB Ten (mud@y3us, TEIIOBOE pacCIIUPEHUE Ta30B, SBICHUE WHEPIIUH,
U3MEHEHHE CKOPOCTH NPU B3aUMOJCHCTBUU TeJ, Mepeaada AaBICHUS KUIKOCTHIO
U Ta3oM, MPOsIBICHHE ACHCTBUS aTMOC(EpPHOTO [aBIICHHUS, JEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH IMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yabpTaTax HabJIIOAEHUH, CaMOCTOSATEIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa 06opyaoBaHUs U (HOPMYIUPOBATH BHIBOBI;

OPOBOJUTH TMpsIMblE M KOCBEHHbIE HU3MEpPEHHs (U3MYECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tena, Cuila, TEMIEPATypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOIrO TeEJla, CWJIA TPEHUS CKOJIBXKEHMS, IaBICHHUE
BO3/lyXa, BBITAJIKUBAIONIAsl CWia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUJIKOCTh
Ten0, KOA(QPUUUEHT MOJE3HOr0  JEHUCTBHS  MPOCTBIX  MEXAaHU3MOB) C
MCITOJIb30BAaHUEM aHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
MeToJa W3MepeHHs, (UKCUPOBATh IOKa3aHHs NPUOOPOB, HAXOAWUTH 3HAUCHUE
U3MEPSAEMON BETMUUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTaTOB CEPUH U3MEPEHU U
OLICHMBATh MOTPEIIHOCTh U3MEPEHU;



MPOBOJIUTH HECIOXKHBIE AKCIEPUMEHTATbHBIC HCCIEAOBAHUS 3aBUCUMOCTEH
¢u3nyecKknx BEIMYWH (3aBUCUMOCTH MYTH PABHOMEPHO NBIDKYILETOCS Tejla OT
BPEMEHHM JBWKCHHUS Tela, CHJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMalbHOTO
JABJICHUSI, KauecTBa OOpaOOTKM TMOBEPXHOCTEW TeNl U HE3aBUCUMOCTU CHIIbI
TPEHUSI OT TUIOIIAAN CONPUKOCHOBEHHS TN, CHJIBI YIPYTOCTH OT YIJIHHECHHS
MPY>KUHBI, BBITAJKUBAIOLIEH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHUH IJIaBaHUS TeJl, YCIOBUN paBHOBECHUS pblyara
u OJIOKOB): COBMECTHO ¢ yuuTenem GOpMyJIUpoBaTh 3a7ady W THUIIOTE3Y
MCCIICJIOBAHUS, CAMOCTOSITENIFHO IJIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOupaTh HKCMEPUMEHTAIBHYIO YCTAHOBKY C HCIOJIB30BaHUEM HWHCTPYKIINH,
NPECTABIIATH MOJYYeHHBIC 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BUJAE TAOJHUIl U
rpadvKoB, OICHMBATh TMOTPEIIHOCTH, JeJaTh BBIBOJABI TI0  pe3yibTaTamM
MCCIICJIOBAHNS;

coOnroaTh TpaBWJa TEXHUKKM Oe3omacHoro Tpyna npu pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMITBI ICHCTBUS PUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JUHAMOMETpP, COOOIIAMOIIHECS COCYIbl, OapoMmeTp, pblyar,
MOJIBMKHBIN ¥ HETOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS MU3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX IPOIIECCOB C OMOpPOMl HAa UX OMUCaHUA (B TOM
qyclie: MOIIUITHUKY, YCTPONUCTBO BOAOIPOBO/IA, THAPABINYECKUN Mpecc, cu(doH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp), HMCHONb3Yys 3HAHUA O
CBOMCTBaX (DU3WUYECKUX SBICHHUNH H HEOOXOAWMble (HU3WYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH H3YUYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIbHBIX MPUOOPOB M TEXHOJIOTHYECKUX TMPOIECCOB TMpHU
pElIeHUH YI4eOHO-TIPAKTUYECKUX 3a]1aY;

NPUBOJUTH IPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCIOJb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU UIA OOecreueHus
Oe3omacHOCTH TpU OOpallleHuu C MpuOopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUsl 3J0pPOBbs U COOJIOACHHS HOPM 3KOJOTHYECKOrO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISTH OTOOpP MCTOYHUKOB MH(pOpMAINU PUIUIECKOTO COACPKAHUS B
Wutepuere, camocTosITeNbHO (OPMYNHPYsS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOIINXCSl 3HAHWUN W TMYyTEM CpaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIICISATH
uHoOpMaIIoO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;



WCIIOJb30BaTh TMPHU BBHIMOJTHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coaep:kaHus, CIPaBOYHBIE MaTepualibl, PECYpPChl CETH
WNutepuer, BiaaeTh MNpuEéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HUCTOYHUKOB MH(MOpManuu (HU3UYECKOTO COJIEPkKAHUS, B TOM YHUCIIEC
MyOJIMYHO JIeJIaTh KPaTKUE COOOIIEHUS O pe3yJibTaTaX MPOEKTOB WM YYEOHBIX
HCCJIEI0BAHUM, TMPHU HSTOM TPAMOTHO MCIOJIb30BaTh H3YYEHHBIN MOHATHUHWHBIN
amnmapart Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIIUCH;

IpPU  BBITIOJIHEHUH YYEOHBIX TMPOEKTOB M HCCJIEAOBAaHUN paclpeensiTh
00sI3aHHOCTU B TPYIITE B COOTBETCTBUM C MOCTABJIECHHBIMU 3aJladyaMu, CICIUThH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBAaTHO OIICHWBATh COOCTBEHHBIM BKJaj B
JESTEIIbHOCTh  TPYIIbI, BBICTPAMBATh KOMMYHHMKATMBHOE B3aMMOJICHMCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIINX.

K koHiy oOyueHusi ¢ 8 knacce mpelMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIB30BaTh MOHSATHS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIIECTBA, KPHUCTAUNIMYECKUE H
amop(HBIe TeJa, HACBHIIEHHBI W HEHACBHIIICHHBIA Map, CHOCOOB H3MEHEHUS
BHYTPEHHEN DHEPIrUM, OJJIEMEHTAPHBIA JJCKTPUYECKUU 3apsll, IPOBOJHUKH,
MOJIYITIPOBOJAHUKH, AUAIEKTPUKHA, ICTOUHUKH TTOCTOSSHHOTO TOKA, JIIEKTPUYECKOE U
MarHUTHOE IIOJIsl, ONTHYECKash CHUCTEMA) W CHUMBOJUYECKUU SI3bIK (DU3UKH TIpH
pElIeHUH YYeOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3inyaTh ABJICHUS (TEIJIOBOE pacIIMpeHHE (CxKaTHE), TEII0BOE
pPaBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHUE, KalWUISPHBIC SBJICHUS,
UCIIapeHHe, KOHJCHCAIMs, IUIABICHUE, KPUCTAJUIM3AIUs, KHUIIEHUE, CIOCOOBI
TEIJIonepe1aun (TEeIIONPOBOAHOCTh, KOHBEKIIUS, U3IYYEHHE), TEIIOBbIE MOTEPH,
ANEKTpU3aluUsl TeJl, B3aUMOJCHUCTBUE 3apsoB, ACHCTBUS JJIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICCTBUE MATHUTOB, JE€HCTBHE MarHUTHOIO MOJIA Ha
MIPOBOJHUK C TOKOM) IO OIMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UIECKOE SIBICHHE;

pacmo3HaBaTh  MPOSBJICHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B TOM 4nclie (U3UYECKUE SBICHHS B MPHUPOJE:
MMOBEPXHOCTHBIE W KANWJUISIPHBIE SIBICHUS B MPUPOJE, KPUCTALIBI B IPUPOJE,
n3nydenne CoJHIIA, 3aMep3aHue BOJAOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHES, CHEra, JJICKTPUYECKHE SBJICHUS B aTMocdepe, IIIEKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMJIH, Jpeid MOoJ0COB, POJIb MATHUTHOTO
noyist IS JKW3HUM Ha 3emiie, MOJSPHOE CHUSIHUE), MpU STOM TEPEBOAUTH



MPAKTUYECKYI0 3amadyy B Y4eOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3HYECKUX SBICHUIA;

OMKCHIBATh M3YUYEHHBIC CBOWCTBA TeNl W (HU3MYECKHUE SBICHUS, HCIOIB3YS
dusnueckre BETUYMHBI (TeMreparypa, BHYTPCHHSSI DSHEPTHs, KOJUYECTBO
TEIUIOTHI, paboTa ra3a, yAelbHas TEIUIOEMKOCTh BEIIECTBA, yJEIbHAs TEIUIOTa
TUTABJICHMS, YICbHAS TEIUIOTa MapooOpa3OBaHMsI, YACIbHAs TEIUIOTa CTOPAHHSI
TOIUTMBA, KOA((DUIIMEHT MOJIE3HOTO EHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIIbHASI
BJIQXHOCTh BO3AyXa, OJEKTPUYCCKUHA 3apsj, CHJIAa TOKa, DJJICKTPUUICCKOE
HaNpsDKCHHWE, COINPOTHBIICHHE MpoBoaHKMKA, DJ[C B mEenmM NOCTOSHHOTO TOKA,
AJIIEKTPUYECKOE YJIETBLHOE COINPOTHUBIICHWE BEIIECTBa, paboTa W  MOIIHOCTH
AIIEKTPUYECKOTO TOKA), MPU OTMMCAHUY MPABWIBHO TPAKTOBATH (DH3UYCCKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEIUYHH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3HUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMH, CTPOUTH IpadMKH U3yUECHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJINYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC ITOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHECHHWE TEIUIOBOrO OajaHca, 3aKOH COXPAHEHHUS JJICKTPHYECKOTO
3apsja, 3akoH KysloHa, MPWHIMI CYNEPHO3UIIUU DJICKTPHUUYSCKUX TOJICH, 3aKOH
Owma st yyacTka nenu, npasmia Kupxroda, 3akon Oma 115 TOJTHON 1IeTH, 3aKOH
Jlxoyns-JleHnna, 3akKOH COXpaHEHUsS PHEPTUM, MPH 3TOM pa3InyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MaTEMaTHUYECKOE BHIPAKCHHE;

CTPOUTH TMPOCThIE (PU3UYECKUE MOJEIU pealbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUW, BBIACNIATH TPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, TIPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3MUECKUE MOJICIIH I OOBICHCHUS
(bU3UIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKUE SIBICHHS, TIPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalluld TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KaueCTBEHHbIC 3a7a4d, B TOM 4YHCIE TPeOYIOIMe YHUCICHHOTO OIICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEIUYUH, TIPU ITOM BHIOUpAThH aJ€KBATHYIO
¢u3nUecKyt0 MOJEIb, BBISBISATh MPUUYUHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 MEMOYKY pACCYyXKICHUM C OIOPpOM HAa M3YyYCHHBIE CBOWMCTBA
buznueckux sBIEHUN, (HU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pemniaTh pacu€THble 3a7adyu (C omopoid Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (GU3UKH, BEIOMpAs aIeKBaTHYIO (U3HYECKYIO0 MOJIETh, C
WCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3HUECKHUE BEITHMYUHEI,
3aMHMChIBaTh KPAaTKOE YCJIOBHE W Pa3BEPHYTOE pEIICHUE 3a/lay, BBISIBIATH
HEJIOCTAOIINE WM W30BITOYHBIE JTaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/layu, WCIOJIb30BaTh CIPAaBOYHBIC JaHHBIC, MPUMEHSIThH METOJbI aHalN3a
pa3MepHOCTEH, MCIOIB30BaTh rpad)UueCKUe METOMIbl PEIIeHUs 3a7ad, MPOBOIUTH



MaTeMaTH4decKue TMpeoOpa3oBaHUsI W pacy€Thl, OICHUBATH PEATHCTHYHOCTH
MOJIYYCHHOT'O 3HA4YCHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3HUecKOl BeTUYMHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUeCKnX METOAOB, M Tpejaratb OPUEHTUPOBOYHBIM CIOCOO pEIICHUS, B
ONMCAaHUU  WCCIICIOBAHMS  pACMoO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJYICHHBIA PE3YIIbTAT,

IIPOBOJMTH OIBITHI 1O HAOIIOICHUIO (PU3UYCCKHUX SBICHUN WU (PU3HUECKHUX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JAaBJICHUS BO3JyXa OT €ro
o0béMa W TeMIepaTryphl, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHUs) TPH
U3TYy4eHHH OT I[BETa H3Iydaromieil (MOTJIOMIAIONIe) MOBEPXHOCTH, CKOPOCTh
UCTIApPCHMSI BOJBI OT TEMIIEPaTyphl XKUIAKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
AIICKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUCCKHUX 3apsI0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJU3allds MAarHUTHBIX MOJICH TMTOCTOSTHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOWCTBA 3JICKTPOABUTATENS TIOCTOSTHHOTO TOKa): (GOPMYIHUPOBATH MPOBEPSEMOE
npearnosoxenue (TMIOTe3y) O  BO3MOXKHBIX — pe3yJibTaTax  HaOJIOACHHM,
CaMOCTOSITETTLHO COOMpPATh yCTAaHOBKY M3 M30BITOYHOTO HaOopa 00OpyIOBaHWS,
OIKCHIBATh X0/ OTBITA U (DOPMYIIHPOBATH BHIBOJIBI;

NPOBOJIUTh TMPSIMbIE M KOCBCHHBIC W3MEpPCHHsSI (U3NYSCKUX BEIUYMH
(TeMriepatypa, OTHOCHUTENIbHAS BIIAXXHOCTH BO3JyXa, CHJa TOKa, HaIpsHKCHUE,
yIenbHasl TEIUIOEMKOCTh BEIIECTBA, CONPOTUBICHHE MPOBOJHHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA) C HMCIIOJIb30BAHUEM aHAJIOTOBBIX W ITU(PPOBHIX
mpuOOpoB, 0OOCHOBBIBATH BHIOOpP METOAa H3MEPEeHHs, (DUKCUPOBATH IMOKAa3aHUSI
prOOPOB, HAXOMUTH 3HAUCHUE U3MEPSIEMOW BEIIMYMHBI C ITOMOIIBIO YCPETHCHHSI
pe3yabTaTOB CEPUH H3MEPEHUH M OIEHUBATH MOTPENTHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX
BENTMYMH (3aBUCUMOCTBH JIaBJICHUS BO3/AyXa OT €ro oO0bEéMa W HarpeBaHUsA WIIU
OXJIAKJICHUS, UCCIICIOBAaHUE SIBJICHUS TEIJIOOOMEHA TP CMEIIUBAHUH XOJIOJHOU U
ropsideii  BOJABI, 3aBUCUMOCTH COMPOTHBIICHUS TPOBOJHUKA OT €ro JJINHBI,
IUIOMIAAN TIOMEPEYHOTO CEYCHHWsT U YACIBbHOTO CONPOTHBIICHHS BEIIECTBA
MIPOBOJHUKA, CHJIbI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAMPSDIKEHUS Ha
MIPOBOJIHUKE, MCCIENIOBAHUE TOCJEAOBATEIFHOTO U TapaJICIbHOTO COCIMHECHHM
MIPOBOJTHUKOB): COBMECTHO C yuuTedeM (GOpMyIHpOBaTh 3agady W THUIIOTE3Y
MCCJICIOBAHUS, CAMOCTOSITENIBHO IIJIAHUPOBATH HCCIICOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCIMEPUMEHTATBHYI0 YCTAaHOBKY C HCIIOJIb30BAHUEM WHCTPYKITUH,
MPEICTABIATh MOJYyYEHHBIC 3aBUCUMOCTH (DU3NYECKUX BEIMYHUH B BUJEC TAOIUIl U
rpauKoB, OIEHWBATH TOTPEIIHOCTH, JEJNaTh BBIBOJALI IO  PE3yibTaTaMm
HCCJICIOBAHMS,



coOnoaTh MpaBuia 0O€30MacHOTO TpyJda Hpu paboTe ¢ JabopaTOpHBIM
00opy10BaHUEM;

XapaKTEepPU30BaTh MPUHIIMIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB C OMOPOM Ha UX omnucaHusg (B TOM
quclie: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK DJIECKTPUUECKON SHEPrUH, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE  3JIEKTPONPUOOpHl  (IpUMEpPBI), MPEAOXPAHUTENIH M  HUX
MPUMEHEHUE B OBITYy W TEXHUKE, IMPUMEHEHHE TIOCTOSHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKA), UCIOJIb3Yysl 3HAHMS O
cBOMCTBax (u3nueckux sBICHUU, HeoOXoauMble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrio3HaBaTh TMPOCThIE TEXHUYECKHE YCTPONCTBA W U3MEPUTEIIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM DPHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC,  TMCHUXPOMETP, TUTPOMETP, JIBUTAaTelb BHYTPEHHErO0  CrOpaHwus,
ANIEKTPOCKOI,  PEOCTaT), COCTaBISATH CXEMBbI  JJIEKTPUYECKHX Ilenedl ¢
NOCJIEIOBATENIbHBIM M TMapajlyIeIbHBIM  COCMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHBbIE 0003HAYEHHUS DJIEMEHTOB JJIEKTPUUYECKUX IENEH, UCIIOIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, M3MEPUTEIbHBIX
npuOOpPOB U TEXHOJIOTHYECKUX MPOIECCOB MPHU PEIICHWH Y4eOHO-MPaKTUYECKUX
3azay;

NPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEPax) MPaKTUYECKOTO
UCIOJIb30BaHMs (DU3UYECKUX 3HAHWW B MOBCEIHEBHOM KU3HU IJIsi 0OECTICUECHMS
0e30MacHOCTH TPU OOpallleHnH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 370pPOBbS M COOJIIONECHUS HOPM DKOJOTHYECKOTO TOBEICHHS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEILHO (POPMYIHPYS TIOWCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIIMXCS
3HAHWA M CPABHEHUS IOTIOJHUTEIBHBIX HCTOYHUKOB BBIIEIATH WH(MOPMAIIHIO,
KOTOpas SABJISCTCS MPOTUBOPEUYNBON WIH MOXKET OBITH HEJOCTOBEPHO;

UCIIOJIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO
TuTeparypy (pu3mdeckoro comepaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
WNuTtepHer, Bmanerp nNpuéMaMu KOHCTIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaK U3 OHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE IHMCbMEHHBIE M KpATKUE YCTHBIE COOOIICHUS,
00001mast HGOPMAITHIO M3 HECKOJIBKUX UCTOYHUKOB (DH3UYECKOTO COJEPIKAHMS, B
TOM  4YHclie MOyOJUYHO  MPEACTABIATH  PE3YyJAbTAaThl  MPOCKTHOM  WIIH
HCCIIEIOBATEIBCKON IESITENBHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUEHHBIHN
NMOHATUWHBIA  anmapaT  Kypca  (U3UMKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAIUEN;



MIPU BBIMOJHEHUHU YYEOHBIX MPOECKTOB W UCCIEAOBaHUN (U3UYECKUX IMPOIIECCOB
pacrpenensTh O00s3aHHOCTM B TpyNIe B COOTBETCTBUU C IOCTaBICHHBIMHU
3a/lauaMu, CIEIUThH 3a BBINOJHEHUWEM IUIaHA JEUCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIAJl B JIEATECIbHOCTb TPYIMIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISASI TOTOBHOCTH
paspeniatb KOH(GIUKTHIL.

K koHny oOyueHuss ¢ 9 knacce npeIMETHbIE pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH y OOYUAIOIITUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHS (CUCTEMA OTCUETa, OTHOCUTEIIBHOCTh MEXaHUUECKOTO
JIBIDKCHUS, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXaHHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YIbTPa3BYK, OSJIEKTPOMATHUTHHIC BOJIHBI, PEHTIEHOBCKOE
U3JIy4eHHUE, MIKaJIa JJICKTPOMArHUTHBIX BOJIH, UICTOUHUKHU CBETA, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS W TOTJIONIeHUSs, aibda-, 6eta- U ramMmma-
U3JIYyYCHUS, U30TOIIBI, SJICPHAsT U TEPMOSACpPHAsT dHEPreTUKa) U CUMBOJUYECKUN
SI3bIK (PU3UKYU TIPU PEIICHUN YUeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3inuyaTh  SBICHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
NpSMOJIMHEHHOE JIBIDKCHUE, PABHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBIKCHHE,
CBOOOJHOE TMAaJIeHHe TeJd, JBI)KEHHE I10 OKPY>KHOCTH, B3aUMOJECHCTBHE Tel,
paBHOBECHE MaTepHAIbHONM TOYKHM, PEaKTUBHOE JBW)XEHHE, HEBECOMOCTD,
KosnebaTreabHOe  JIBIDKEHHE (TapMOHUYECKHE, 3aTyXalollue, BbIHYXKJIEHHBIC
Kosie0aHus), Pe30HAHC, BOJHOBOE JBIDKEHHE (PacCIpOCTpaHEHUE U OTpakKeHHE
3ByKa, UHTEepdepeHIus U audpakius BOIH), IPSIMOJIUHEHHOE paclpoCTpaHEHHE,
OTpakKeHHE M TMPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpa)KeHHE CBETA,
pasnokeHue Oeroro cBeTa B CHEKTP U CIOXKEHHUE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAasi  PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYAaTOro  CIEKTpa
U3ITy4eHHUs) 1O ONMUCAHUI0O UX XapaKTePHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSIBJICHHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXaroieM Mupe (B ToM yucie (GU3NIECKUe SIBICHHS B TPUPOJIEC: NMPWIUBBI U
OTJIUBBI, ABUXeHUE TUIaHeT COJHEYHOM CHCTEMbI, PEAaKTUBHOE JBUKEHHE JKUBBIX
OpraHW3MOB, BOCIPHUSITHE 3BYKOB J>KMBOTHBIMH, 3€MIICTPSICEHHE, CEHUCMUYECKHE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TEJI, ONTUYCCKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JEUCTBUE BUANMOTO, yIbTPadUOJIETOBOIO MW PEHTTCHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPaJMOAKTUBHBIA (POH, KOCMHYECKHE Jy4d, PATUOAKTHBHOE
U3JIy4YEeHUE NPHUPOAHBIX MHUHEPAJIOB JIEUCTBUE pPaJTUOAKTUBHBIX H3IYYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/7ady B YUeOHYIO,
BBIJICJISTh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUECKUX SIBJICHU;

OMUCHIBATh M3YyUYECHHBIC CBOMCTBA TEl U (PUIMUECKUE SIBICHUS, UCIOIb3YS
du3nyeckue BENMYMHBI (CpEIHSsI W MTHOBEHHAsi CKOpPOCTh Tejla MpH



HEPaBHOMEPHOM [IBIDKCHHWH, YCKOPCHHUE, MEPEMEIICHHE MPH PaBHOYCKOPCHHOM
MPSMOJIMHEWHOM  JIBIDKCHHH,  yIJOoBas  CKOPOCTh, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHUE, CHJIa TPEHHS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOTHOTO
MajJIeHUs, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHW4YeCKast paboTa U MOITHOCTbh, TIOTCHIIMAJIbHAS YHEPTHUs Tea,
MOTHSITOTO HAJ TOBEPXHOCTBIO 36MJIH, TTOTCHITUAIBHASI SHEPTHS CKATON TIPYKHUHBI,
KHHETHYECKasl JHEPrus, IOJHAs MEXaHW4YecKas >SHEprus, MEepuoJ M YacToTa
KOJICOaHMM, ITepUOT MaTEMAaTUIECKOTO U TIPYKUHHOTO MAasSTHUKOB, JIJTAHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTeb TMPEIOMIICHHUS
cpenmpl), TIPpH ONUCAHWW TPABWJIBHO  TPAKTOBaTh  (U3MYCCKHUH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEITUYHH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYI (PU3MUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMHU, CTPOUTH rpadUKHi U3yUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WUYECKHE SBJICHHUS W IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHCHHUS SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHHUS, TIPHHIIMII
CYIIEpIIO3UIIMA CHWJI, TPUHIMII OTHOCUTEIbHOCTH ['amunes, 3akoHbsl HpioTOHAa,
3aKOH COXPaHCHUS HMMITyJbCa, TEOPEMY O KHHETHYECKOW »Hepruu, 3akoH ['yka,
3aKOH bepHyn, 3aKOHBI OTpaKCHHUS W TPEIOMIICHHS CBeTa, GOopMyNy TOHKOMH
JIMH3BI, TTTAHETAPHYO MOJISNIb aTOMa, HYKJIOHHYIO MOJIEIh aTOMHOT'O sI/Ipa, 3aKOHBI
COXpaHEHUs 3apsIOBOTO W MAacCOBOTO YHCEIN TPHU SACPHBIX PEAKIUAX, MPU ITOM
pa3inuuaTh CIOBECHYIO (POPMYITHMPOBKY 3aKOHA M €T0 MaTEMaTHIECKOE BRIPAKEHHCE;

CTpOHTH (PU3MYECKHE MOJEIHU peajbHBIX OOBEKTOB, MPOIECCOB W SBICHUH,
BBIJICTSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTENICHHBIE CBOHCTBAa OOBEKTOB,
IPOIIECCOB, SBICHUH, TPUMEHATh (HU3UYeckne Mojenu Il OOBSICHEHUS
(bH3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHE SBICHUS, TIPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHTyalliii TPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa, H peniaTh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHCJIE TPeOyIOlMe YNCICHHOTO OICHUBAHUS
XapaKTepHBIX 3HAYCHUN (DU3UYECKUX BEITUYUH, MIPU ITOM BHIOMpATH aJCKBATHYIO
(¢u3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CIICICTBEHHBIEC CBSI3M U BHICTPAWBAThH
JIOTUYECKYIO IEMOYKY PACCYXACHHM W3 2—3 I1aroB C OMOpON HAa HW3Y4YCHHBIC
CBOMCTBA (YM3UUECKUX SABICHHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH;

YBEPEHHO periaTh PacuéTHBIC 3aa4i M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BEIOWIpas aJeKBaTHYI (HU3UYECKYI0 MOJEIb, C HCIOJb30BAHHEM 3aKOHOB W
dbopMyI1, CBSI3BIBAOMNX (DU3MUYECKUE BETUUYUHBI, 3aITUCHIBATH KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBISBIATH HEIOCTAIONINE WM H30BITOYHBIE
JaHHBIE, OOOCHOBBIBATH BBHIOOP MeETOAA PEHICHHWS 3a/Jadd, WCIOIh30BaTh
CIIPaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIHM3a PAa3MEPHOCTEH, MCTIOIb30BaATh
rpadgudeckue  METOABl  pemieHus  3ajad, MPOBOJUTH  MAaTEMAaTHYECKHE



mpeoOpa3oBaHus U PACUETHI, OIEHUBATH PEATUCTHYHOCTh MOJYICHHOTO 3HAYCHHUS
¢u3nuecKol BETUYMHBI W ONPENCISTh Pa3sMEPHOCTh (U3UYECKOW BEIIMYWHEI,
MOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKNX METOAOB, M TpeIjaratb OPUECHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMMCAaHWHM  WCCJICIOBAaHUS  PACIO3HABaTh  TMPOBEPSAEMOE  MPEATIOJIOKCHUE
(rumoTe3y), OICHHWBATh MPABUIBLHOCTH IMOpPSJKA IPOBEACHHS HCCICIOBAHMS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN Pe3yJIbTaT;

IIPOBOJMUTH OIBITHI 10 HAOJIOICHUIO (PU3UYCCKHUX SBICHUN MU (PU3HUECKHX
CBOWMCTB Tei (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAHCHUS DHEPIHH,
3aKOHA COXPAaHCHHS HWMITYJIbCA, JICWCTBHE 3aKOHAa BepHY/UIM W BO3HUKHOBCHHE
NOBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MNPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJICOAHMA, TPAMOJMHCHHOE pPaclpOCTPaHCHHE CBETa,
pasioKeHne OCJIOro CBETa B CIEKTP, M3YUYCHHE CBOWCTB M300PaKCHHS B INIOCKOM
3epKaJic ¥ CBOMCTB M300pakKeHUs MpeaMeTa B COOMpArOIel JIMH3E, HAOII0ACHHUC
CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB W3Jy4eHHS): (DOPMYJIUPOBATH MPOBEPIECMOE
npeanosioxkenue  (TMIOTe3y) O  BO3MOXKHBIX  pe3yJibTaTaX  HaOJOJECHUH,
CaMOCTOSITEJILHO COOMpATh YCTAHOBKY W3 M30BITOUHOTO Habopa o0OpymoBaHWS,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYCHUE U3MEPSIeMOM BEIMYMHBI M  OMNpEAeNsisi IMOrPEeUIHOCTb
pPE3yNbTATOB MPAMBIX H3MEpPEHUN, OOOCHOBBIBATH BBHIOOp croco0a H3MEpeHUs
(M3MepUTEBHOTO PUOOopa);

IPOBOAUTH KOCBEHHBIC M3MEpPEHUsT GU3MUECKUX BEIUUUH (CPEIHSA CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUMIKEHUH, YCKOPEHHE CBOOOIHOIO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOXDPUIMEHT  TPEHHS  CKOIBKCHHS,
MexaHW4yeckas pabora W MOIIHOCTh, dYacToTa W Iepuoj  KosieOaHuit
MaTeMaTUYeCcKOTO0 W  TIPYXUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparonieii JWMH3bI W e€ ONTHUYeCKas CHia, paJAHuOaKTHBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB: 0OOCHOBHIBATH BBHIOOP
METO/a W3MEpPEHHUs, IUIAHUPOBATh WM3MEPEHHsS, CaMOCTOSITEIbHO COOUpPATH
DKCIIEPUMEHTATBHYI0  YCTAaHOBKY,  BBIYHCIATH  3HAYCHUE  BEIWYUHBI |
aHAM3UPOBATH TOJYYCHHBIC PE3YNbTATHI, OLEHUBASI MOTPENTHOCTh PE3YIHTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH IKCIEPUMEHTAIBHBIC MCCIEIOBAHUS 3aBUCUMOCTEH (DHU3MUECKUX
BEeNMYHMH (3aBHCHMOCTh MyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIBHOW CKOPOCTH, 3aBHUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHHS, MEPUOaa KOJeOaHWN MaTEeMaTHYECKOTO MAasTHUKA OT



JUIMHBI HUTH, OMpEIEJICHHE YCKOPEHHUS CBOOOJHOTO TMAaJIeHHs, HUCCIEIOBaHUE
W3MEHEHHUSI BEJIMUYMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTH yria
OTpaXEHUsI CBEeTa OT Yyria TMaJeHUs, yrjia NpeIOMIEHUS OT Yyrja MaJeHHs
CBETOBOI'0 Jy4ya, WCCJIECIOBAHUE TPEKOB: H3MEPEHUE DHEPTrUU YACTHUIIBI IO
TOpMO3HOMY IyTU (10 oTorpadusam)): COBMECTHO € yuuTesneM (popMynupoBaTh
3a/1a4y W TUIIOTE3Y MCCIEIOBAaHUsI, CAMOCTOSTEILHO TJIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEILHO COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, MPEACTaBIAThH
MOJTyYEHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUJAEC TaOJUI[ U T'padHUKOB,
OIICHUBATh MOTPEITHOCTH, JI€JIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

coOmoaTh mpaBuia O€30MacHOro Tpylda Mpu paboTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTEepPU30BaTh MPUHIIMIBI TCUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX MPOIIECCOB C OMOPOM Ha UX omucaHus (B TOM
YUCJe: CHUAOMETpP, JTATYUMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETpP, kaMepa BuiibcoHa), MCMONB3ys 3HAHUS O
cBOMCTBaX (U3UYECKUX SIBICHUM M HEOOXOJUMbIC (U3UYECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl U CXEMaTUYHBIE PHUCYHKH HW3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, WM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB TIPH
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEeMbl JIsi TOCTPOCHUS
n300pakeHUH B IJIOCKOM 3epKaJie U COOMpAroIeH JINH3E;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHMs (DU3MYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU IJIsi O0OECTICUECHMS
0€30MacHOCTH TPH OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUsS] 3J0pPOBbS M COOJIIONEHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIu pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (HOPMYIUPYS MOMCKOBBIM 3aMpOC, HaXOIUTh MYTH OIpPEICIICHUS
JIOCTOBEPHOCTH TOTYYEHHOW HH(POpMAalUM Ha OCHOBE HWMEIOIIUXCS 3HAHUUA U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh IPHU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO
TuTeparypy (pusmdeckoro comepkaHus, CIPABOYHBIE MaTEPHUAIbl, PECypChl CETH
WNutepuer, BiaaeTh NpuEMaMU KOHCHEKTHPOBAHUS TEKCTa, MNPEOOpa30BaHUs
nH(pOpMaK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

C03/1aBaThb COOCTBEHHbIC MHUCHMEHHbIE M YCTHBIE COOOIIECHUS HA OCHOBE
uH(pOpPMAITMN U3 HECKOJBKUX MCTOYHHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOINIHO
MPEACTABIATh PE3YJIbTAThl MPOEKTHOW WIIM UCCIEA0BATEIBCKON NS TEIBHOCTH MIPU
3TOM TPaMOTHO MCIIOJb30BaTh W3YYCHHBIM TOHSITUWHBIM aIapar M3y4aemMoro



pazgena (U3MKA M COMPOBOXKIATh BBICTYIUICHHUE MpPE3CHTAUUEd C y4ETOM
O0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne HauMeHoBaHHne
n/ | pa3ieoB U TeM
n NPorpamMmbl

KoaunuyecTBo 4acoB

Bcer

Kontpo
JIbHbIE
padoTsI

IIpakr
HYeCKHU
e
padort
bl

duexkTpoHHbie (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa

®du3uKa — HayKa o

https://lesson.edu.ru/lesson/d68519
66-c4bf-4374-8a3b-

1.1 2
IIpUpo e 0 0 664814b67¢7d?backUrl=%2F03%
2F07
https://lesson.edu.ru/lesson/026dfb
50-534c-4a68-ae94-

1.2 | Dusurieckue BeMMHHE 4 0 3 260d6687485d%backUrl=%2F03%
2F07
https://lesson.edu.ru/lesson/b05dbf

13 EcrecTBeHHO-HAy4YHBIN ’ 0 1 51-f780-4058-b7b7-

' METOJ ITO3HAHUS c3aa9646fc4e?backUrl=%2F03%2
F07
Hroro no pazneny 8

Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA

https://lesson.edu.ru/lesson/1ebf33
63-943b-4552-ab03-

2.1 | Crpoenue pemectsa 2 I 1b79fde4734cbackUrl=%2F03%2
F07
JIBH>KEeHUE U .
. https://school.oblakoz.ru/materials/
2.2 B3aMMOJEHCTBUE YACTHUILI 4 2
496051
BEIECTBA
23 ArperaTHble COCTOSHUS 1 https://school.oblakoz.ru/materials/
' BEIIECTBA 496051
Hroro no pazaeny 7
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
https://school.oblakoz.ru/materials/
3.1 Mexannueckoe OBMKCHHE 10 2 DS:/ISCA00%. 00 X0 TANATETIATS
496051
HNuepuus, macca, https://school.oblakoz.ru/materials/
3.2 9 1 1
IJIOTHOCTh 496051
33 Crta. Bis cut 15 1 3 https://school.oblakoz.ru/materials/

496051




Hroro no pazgeny 34

Paznen 4. laBjienue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB

[asnenue. [lepenaua
JTaBJIEHUS TBEPIBIMA https://school.oblakoz.ru/materials/
4.1 5 2
TEIaMH, )KUIKOCTIMHA U 496051
raamu
49 JTaRIeHHE KIKOCTH 6 https://school.oblakoz.ru/materials/
' A 496051
https://school.oblakoz.ru/materials/
4. A 1
3 TMOC(EepHOE aBlIeHNE 5 496051
JleficTBHE KUIKOCTU U .
.. https://school.oblakoz.ru/materials/
4.4 rasa Ha IOTpyKEHHOE B 12 1 3
496051
HHX TEJIO
Hroro no pazneny 28

Pa3nen 5. PaGora u MomHoCTh. JHeprus

https://school.oblakoz.ru/materials/
5.1 PabGora 1 MmomHOCTH 6 1 496051
https://school.oblakoz.ru/materials/
5.2 [IpocThie MEXaHU3MBI 8 2 496051
53 MexaHnuecKas SHeprus 5 1 1 https://school.oblakoz.ru/materials/
496051
Hroro no pazgeny 19

Paznen 6. [loBTopuTe/ 1bH0-00001IaK0 1M MOY b

[ToBTOpUTENBHO-
6.1 N 6
000011t MOTYJTb
Utoro no pazneny 6
OBILIEE KOJIMYECTBO 102 4 3
YACOB I10 ITPO'PAMME




8 KUIACC

Ne

KoaudecTBO 4acoB

o/ HaumeHoBaHue pa3aeioB B Kontpo IIpakTu JuekTponHbie (u¢poBbIE)
- H TEM IIPpOrpamMmabl ce JBbHbBIE yecKkue 06p330BaTeJ'II)HbIe pecypcChbl
ro
padoTsbI padoThI
Paznen 1. TensioBble sIBJIEHUS
11 CtpoeHnue u CBOICTBa 6 https://school.oblakoz.ru/material
' BEILIECTBA /496052
https://school.oblakoz.ru/material
1.2 | TennoBslie mpoLECcCH 33 1 6.5 ps:// /
$/496052
Hroro no pazgeny 39
Paznea 2. DiekTpuvyecKkue ¥ MATHUTHbBIE SIBJICHUSA
OIeKTpUIECKHe 3apsAabl.
P AL https://school.oblakoz.ru/material
2.1 3apspKeHHBIE Tela U UX 9 1
o $/496052
B3aUMO/IEHCTBUS
ITocTossHHBIN https://school.oblakoz.ru/material
22 5 31 1 10 psi// /
AIEKTPUYECKUN TOK s/496052
https://school.oblakoz.ru/material
2.3 MarauTHEBIE SIBJICHUS 11 4 ps:// /
$/496052
24 DJIEKTpOMarHuTHas 7 | | https://school.oblakoz.ru/material
' UHYKIMS /496052
Hroro no pazneny 58
Pasnen 3. [loBTOpuTEIbHO0-00001IAK0 M MOY b
31 [ToBTOpUTENBHO- 5
' 00001aroMit MOAYIb
Wroro no pazgeny 5
OBHIEE KOJIMYECTBO
i 102 3 22.5

YACOB II10 ITPOTPAMME




9 KUIIACC

KoaudecTBO 4acoB

Koutrp | IIpakr
Ne | HaumMeHoBaHHe
OJIbHBI | HWYeCKH | JJIeKTPOHHbIE (LM(pPOBHIE)
n/ | pasaejoB H TeM Bce
e e o0pa3oBaTe/ibHbIE pecypchl
n NPorpamMmbl ro
padot pa6oTt
bl bl
Paznea 1. Mexanu4yeckue siBJICHUSA
11 Mexannueckoe OBMKEHUE 30 | 4 https://school.oblakoz.ru/material
' U CcrocoObl ero OMUCcaHus s/496053
https://school.oblakoz.ru/material
1.2 BsanMmopnelicTBue Tei 18 4 psi// /
$/496053
https://school.oblakoz.ru/material
1.3 3aKOHBI COXpPAHEHUS 15 1 2 psi// /
s/496053
Hroro mo pazgeny 63
Pa3pen 2. Mexannyeckue KoJj1e0aHus1 M BOJTHBI
)1 Mexanndeckue g 35 https://school.oblakoz.ru/material
' KoseOaHus ' s/496053
5 MexaHndecKne BOJIHEL. 10 3 https://school.oblakoz.ru/material
' 3ByK /496053
Hroro no pazneny 18

Pa3znes 3. DileKTPOMATrHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

BHCKTpOMaFHI/ITHOC II0JIC

https://school.oblakoz.ru/material

3.1 U JIEKTPOMarHUTHbIE 6
s/496053
BOJIHEI
Wroro no pazgeny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
41 3aKOHbBI pacpoOCTPaHEHUS 2 ) https://school.oblakoz.ru/material
' cBeTa s/496053
49 JIMH3EBI ¥ OIITHYECKUE 6 | https://school.oblakoz.ru/material
' pUOOPHI s/496053
43 Pasznoxenune Oemoro ceera ) 1 https://school.oblakoz.ru/material
' B CIIEKTp s/496053
Hroro no paszneny 16
Pa3znen 5. KBaHTOBLIE IBJICHUSA
51 Hcnyckanue u 4 1 https://school.oblakoz.ru/material

IOrJIOmCHUEC CBETAa

s/496053




aTOMOM

https://school.oblakoz.ru/material

5.2 CrtpoeHne aTOMHOTIO siapa 5
p AP 5/496053
513 P I — 7 https://school.oblakoz.ru/material
' JICPHBIC peakt 5/496053
Hroro no pazgeny 16

Pa3nes 6. IloBropuTe/ibHO-0000 a0 M MOTYJIb

Mexannueckue SIBICHUS

https://school.oblakoz.ru/material

6.1 (moBTOpPUTETHHO- 6 3
o s/352364
000011t MOTYJIb)
TenoBnie IBJIEHUS )
https://school.oblakoz.ru/material
6.2 | (OBTOPUTENBHO- 3
o s/352364
00001IaroIIIi MOTYJIb)
DJIEKTPOMArHUTHbHIE )
https://school.oblakoz.ru/material
6.3 | sBieHUs (HOBTOPUTEIHHO- 3 1
o s/352364
00001IaroIIi MOTYJIb)
CBeTOBBIC SIBICHUS )
https://school.oblakoz.ru/material
6.4 (moBTOpPHUTETHHO- 1 1
o s/352364
000011t MOTYJIb)
6.5 [ToBTOpHTENBHO- 4 https://school.oblakoz.ru/material
' 0600IIAKOIII MOy s/352364
Hroro no pazneny 17
OBIIEE KOJIMYECTBO
1 136 26.5

YACOB II10 ITPOTPAMME
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